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Cell biology is full of special occasionstimes when the cell creates a unique space to affect a specific function. 
Current Biology
Dispatches cells seem to have exploited for special occasions.
The mid-zone of the mitotic spindle contains proteins that specifically recognize and crosslink adjacent microtubules of opposite orientation [2] . Multimeric complexes of kinesin motor proteins connect these anti-parallel fibers, with different kinesin family members acting to slide the polymers apart in different directions [3] . Kinesins regulate the distance between the spindle poles and ultimately help push the poles apart in the later stages of mitosis. In addition to the motor proteins, the spindle mid-zone contains crosslinking or anti-parallel microtubule 'bundling' proteins, originally discovered as MAP65s in plants [4] , called PRC1 for protein regulator of mitosis 1 [5] . PRC1 arrives during the late stages of mitosis, where the absence of PRC1 leads to a mess at the spindle mid-zone after chromosome segregation [6] -the important kinesin motors are not recruited to the midzone and cell division is severely abrogated.
In vitro reconstitution experiments looking at what happens when you combine certain kinesin motors with PRC1 and microtubules led to a fascinating set of discoveries. PRC1 forms homodimers that crosslink microtubules into antiparallel bundles, with no measurable effect on the dynamic properties of the polymers [7] . Members of the kinesin-5 family (e.g. the infamous Eg-5) form multimeric complexes that slide anti-parallel microtubules apart. PRC1 addition does not change the rate of kinesin-5-mediated microtubule sliding, suggesting that PRC1 crosslinking does not interfere with the actions of this motor complex [7] . Surprisingly, when kinesin-4 family members were used instead, the microtubules and PRC1 formed antiparallel bundles with overlaps of defined length [8] . The domain of microtubule overlap could also be modulated by changing the relative concentration of kinesin-4 and PRC1 [8] . Kinesin-4 can modulate microtubule polymerization rates and physically interacts with PRC1, suggesting that PRC1 concentrates the motors in the bundled region, attenuating growth of the microtubule plus ends. The remarkable ability to reconstitute regions of defined microtubule overlap, with just a handful of purified molecules, suggests a robust and tunable self-assembly mechanism for producing a unique chemically defined space.
The
The later stages of mitosis must balance an important set of responsibilities that have critical spatial components. The priority is to keep the newly separated chromosomes apart until the cytoplasm is partitioned into distinct cells. At the same time, organisms often need to set the cell division plane in exactly the right place. Animal cells tend to do this by rotating the entire mitotic spindle into position first, before sending out cues radially from the spindle mid-zone (i.e. orthogonal to, and bisecting, the spindle axis) to initiate the construction and constriction of the cytokinetic apparatus [2] .
Walled plant cells are pressurized and cannot pull the entire plasma membrane away from the cell wall in the same capacity to a point of scission. Wall material is brought together into a new internal compartment, carefully positioned within the cell, and then attached to the existing cell wall [9] . Common to both cases is the requirement for creating a clear and decisive cell division site while keeping the replicate genomes apart. Late in mitosis, both animal and plant systems maintain physical structures between the reforming nuclei, the midbody and phragmoplast, respectively, that contain dynamic overlapping microtubule plus ends. These PRC1/MAP65-dependent structures bear a substantial number of orthologous proteins and appear to play key roles in successfully guiding cells through division [10] .
In new work from de Keijzer et al. [1] , microtubules at the leading edge of the expanding cell division plate, or 'phragmoplast', were examined in the model moss system Physcomitrella patens. 'Physco' shares many relevant cytoskeletal features with the more familiar flowering plants, but has the spectacular advantage of being amenable to homologous recombination -direct gene knockout and replacement. Using this system, de Keijzer et al. determined the consequences of removing two of the kinesin-4 genes hypothesized to act with MAP65/PRC1 proteins in cell division. Plants lacking both kinesin-4 genes showed a distinct broadening of the microtubule overlap zone at the growing edge of the phragmoplast and a correlated increase in cell wall thickness. Coupled with observations of membrane deposition, the results make an important statement about how this plant system creates a unique dynamic location for the specific purpose of building the nascent phragmoplast wall. Narrowing the microtubule overlap zone, using kinesin-4 to trim back the microtubule plus ends, appears to delimit where new membrane components are added to the radially extending cell plate.
While the exact mechanisms are still unclear, this work establishes the recurrent use of MAP65/PRC1 with kinesin-4 for delineating exactly where and when the cell division process becomes active, suggesting a common theme across much of the eukaryotic phyla. Recent work in flowering plants showing that MAP65 proteins may connect directly to vesicle transport tethers [11] provides an interesting avenue for exploration in all of these cytokinetic systems.
Studies of the neural control of locomotion have tended to focus on the modulation of motoneuron firing by premotor neurons; new work indicates that the regulation of synaptic transmission at the neuromuscular junction can also be important, revealing an inverse relationship between input resistance and synaptic output in motoneurons.
Vertebrate locomotion relies on the coordinated activation of motoneurons in the spinal cord that enables the patterned contraction of muscle fibers at the periphery. Motoneurons form a pool of cells that are recruited according to the size principle [1] : while small, highly resistive motoneurons are recruited for low levels of excitation and typically lead to low amplitude movements at low speed, larger motoneurons with low input resistance require more excitation to be recruited to drive large amplitude movements at high speed. As the timing of spiking in motoneurons is set by descending inputs from the brain and from premotor interneurons in the spinal cord, the investigation of motor circuits controlling locomotion in vertebrates has largely focused on the dissection of upstream pathways onto motoneurons [2, 3] . Consequently, the potential contribution of the periphery to locomotion, especially the synaptic strength and plasticity at the neuromuscular junction, has tended to be overlooked.
Recent studies [4] [5] [6] have shown that motoneurons have more complex properties than previously thought and that, together with glutamatergic premotor interneurons, they are components of dedicated microcircuits organized according to locomotor speed. In zebrafish larvae, spinal neurons can be easily targeted for recording, which led to the initial observations that motoneurons, as well as glutamatergic premotor V2a interneurons, are recruited in a topographic manner, according to their input resistance [7, 8] . Furthermore, motoneurons receive selective inputs from identified subsets of glutamatergic premotor V2a interneurons, forming microcircuits recruited as a function of the locomotor speed [5, 6, 9] . As reported recently in Current Biology, Wang and Brehm [10] took advantage of a semi-intact preparation for accessing both the motor pool and body musculature in zebrafish larvae to demonstrate novel properties and organization of motoneurons at the level of the neuromuscular junction. The authors were able to show that motoneurons organized from slow to fast exhibit a gradient of synaptic properties, in terms of both strength and short-term plasticity. Synaptic currents induced by fast motoneurons with low input resistance onto muscle fibers are large and strongly depress, while those of motoneurons with high input resistance recruited at low speed are small and strongly potentiate.
The new study [10] builds on the earlier establishment of an innovative preparation for blocking muscle contractibility and recording motoneuron activity, while effectively voltageclamping muscle fibers that are small and resistive in zebrafish larvae [11, 12] . The voltage-clamp of muscle fibers enables low noise recordings in which all synaptic currents, even unitary ones, can be resolved. The tour de force of Wang and Brehm [10] lies in making double patch clamp recordings between motoneurons across the motor pool and muscle fibers. By performing this extensive analysis on neuromuscular junctions, the authors made the unexpected discovery that motoneurons segregate in terms of synaptic strength and short-term plasticity as a function of their input resistance, a property that directly relates to their recruitment pattern during fast or slow locomotion. While motoneurons
